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c11<^lElsfl^^ ^^^<^1 ^^«>i^ 

n'>]^n^A'=^] cfltb -§-^-tl^» =^^^<H1 ^^^>^ ^<=H£ ^ ^^S. ^} 

c-11<^lB-l3rfi^^ tfl-S-S)^ ^^^^] 4#s|-7l» 
*=^7lA-l, 4#^7l^ ^^s)^ cflolE-lsIl^ ^/a^ -S-^^^^ ^(queue) 
^ ^ ^A]^ ^ >g-Efloii uci-e^. ^^^6\] ^^^2.^ *^(holding) 

^ TCP<H1 S]^ ^^^]<^S^ :aLi^ Jl^^ioi TCP ^^:=^1<H» ^ 

i£ 4 

(congest ion control), TCP, ^(queue), ^^]'^] 
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[^^^ ^^1] 

Hlcfl^l vils^^s $^<^l^i^ TCP^ tflolEi *J=^>^1^ ^ -t^^l^ 

^ ^ ZL ^^{Communication system capable of improving data transmission efficiency 
of T C P in the asymmetric network environment and a method thereof} 

♦ 

£ 2^ ACC nl-s^ #2fl^ 7m^^S. S.^]^ 

:£ 3^ AF «j-^<^l tcfs^ ^efl^ -f-^^l^^^^ 7fl5f^ o.^ iAjtV 

£ 6^ £ 4 ^ £ 521 ^^«J-^2l «a ojl» q-Bj-^ =L^JL 
:£ 7^ £ 4 ^ £. 5^1 -^^«J-'^2l cf^ c^ll- ufE)-'^ ^l-£.o]rf. 

21, 31, 41, 51a, 51b, 51c : 23 , 43 : DSLAM 

33 , 53 : 35, 55 : Tllole^^io] 

25a, 25b, 25c, 45, 47, 49 : 

37a, 37b, 37c. 57, 58, 59 : S.^ c^abo]^ 

43a, 55a : ^ ^^1-^ 43b, 55b : ^^^l^l S^j^ 

32-4 



1020020076589 #^ <a^>: 2003/2/15 

<14> ^ TCPdransmission Control Protocol)^ ^^]'^ ^^JL#^ ^ 

^ ^^1 ^ ^J-^*^] ^tb ^^S^i, -^^ils^l-Tfl^, ADSL( Asymmetric 

Digital Subscriber Une)A wl^fl^l i-ilM^^^ ^^«>fl^i^ TCPS] c-HoIe] ^^Jl^^ 

<15> ADSL^ 7>^ui}. ^^iJ^ol SZ^ ^^Sl-a^ -i-^ tfl^^o.^ rl;<l^ ^ 

^^3^1-71 7l#olrf. ADSL^ cfl-^^^ ^fl^^ A>-g-;^l-^o.s tfl^ ^tfl^ sr>^ 

■^S^^lcf. ADSL^ 7l€^S] ^^^^i^ ^tfl 9 Mbps^ tq-^^E^ ^ 800 kbps 

<16> TCP^ IPClnternet Protocol)^ ^^^1 ^^*>^ ^ir^Cend-to-end) 

^(web) 7]^^^ HTTPCHyper Text Transfer Protocol), ^1 <^(e-mai 1 )^ 
SMTPCSimple Mail Transfer Protocol), FTP(File Transfer Protocol), Telnet4 -§- 

<17> 3E 1^ ^^AiAl^E^o^ TCP^fl ^tt ^^^54 ^-tl^^ c-llolEi ^^Alo] ^ c^j 

» JEAltl: S^olcf. iE^^ #2:*>i^. TCP^ ^0]^ tflt!: feol7l ^ 

*><^. ^<iO^<^l i:fl3fl 0)1 o] El ^^1^ ^^Al7l7l ^Sfl ACK(Acknowledgement) A 

^^^^ ^>-g-W. ACK ^^<^1^ n<=']^^ ^W^]o\{t\o^ control)^ 
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711- '^^H, ^^^^ ^<^>^^ 3.7]'^] cfl^ ^Alcj-oi] ^^^Vcf. o]^^ 

^^(window advert iseraent ) el- Jl ^^^^ -^5.-?- %JL^] ^Sfl iHl<^l 

S7l# S^^H ell<^lt-11- ^^*l-7ll Jgc]-. ^^^<>11 

^^Ic-il. ADSL^l- tilcfl^l tfl^^;g6)lA-l^ aCK sJfl^ol ^]i^7}^ ^g^S] tfl 

<^l^ife <^^^(uplink)^ ^^-^S. <yt!: ACK ^^A^ ^^'^l ^^5s]7li4 ACK sfl^^ ^^ 
TCP ^^^o] ^ ^cf. 

IETE( Internet Engineering Task Force)^ PILCCPerformance Implications of Link 
Characteristics) ^-1 ^]^^ cfl^^^^fl^is] ^^^tflo^ congest ion control) 

^ cflS2^^ ACCCACK Congestion Control) ''^^^ AFCACK Filtering) 

-£ 2^ ACC = ^ ^5fl^ 7fl5fa^ o.^ ^X\^ ^^.^^olc]-. 

%i-2:^>^. ACC ^1-^^ ^^^1^^^^ i^-il^lB^* ^^^V^ *^^(21), 

DSLAMCDigital Subscriber Line Access Multiplexer)(23) , ^ ^^^(21)-2.S^Bl t^]o] 
ti» n^^^>^ ^<H£ *>i4^ ^^^l-(25a, 25b, 25c)* ^^l^cf. 

^^^(21)^ ADSL<H1 «4Hl- c}]-^^^ ^fl^* ^^^(25a. 25b. 25c)-^^ ^vfl 

A>-g-§>ZL, ^Ai^(25a. 25b, 25c)-^^-^Ei ^^-S.* ^^^c-floil^ ^fl^^ ^tg-^ 
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^. ^, ^<d^(21)^ 7]^^ ^^2^^^ -i-^fl ^tfl 9 Mbps^ i=f^^H^ ^ 800 

kbps^l <^:^^^ ^l^*Vcf. 
<22> DSLAM(23)^ y}'^^}^^ ^^t]-^^-7]^jiS. ^^<^^]c^, o^b] jiz^o) c)^] 

^ 7V<a;^>J|^o.^:?-Bl Ai^^ tiVoVA^ c]-^^ 7l#^ A>-g-^>c^ jl^ «-^^(backbone) si 

<23> ^^^(25a, 25b, 25c)^ DSLAM(23)* ^^^(21)^ ^^]o]B\Mr ^1 

^^^(25a, 25b, 25c)^ 4^^^(21)-^S-^b1 ^tfl 9 Mbps^ cf^^iS^ ^^.S. 
^<=>]^% T^^^l-H, ^^^3:(21)^S 800 kbps^ ^^S^ cllolBl* 

<24> ACC «o^<^^ DSLAM(23)-2-S^Ei ^^^(25a, 25b, 25c)^S.2] cf^^ ^(downl ink)^ 

iH^Jl ^711- Ji^*>o^ ^'5d^(25a, 25b, 25c)<»flAi ACK ^^A-^ (holding)*>H^ ^1 
^1^1-^ «o^^<^m-. ^, DSLAM(23)-9.S-¥-El ^^S] -^^^(25a, 25b. 25c)-^S rf^^SS) 
^ cflolE-lo] o^o] ^o] c^l^S^ifi, ^^^(21)^ DSLAM(23)-9-^^El ^^9] 

^(25a, 25b, 25c)^ ^^^3.^ i^^l^ 37l» JlB^^Vo^ ^^^(25a, 25b, 25c) 

^^(25a, 25b, 25c) ^ *^^1^H1 ^s]- ^^^(2l)^S.^^ cfltV ACK 

^^^1^ l-'^t!- ^ 'S^^^(21)<^1 ^^*>7l1 ^cf. 
<25> £. 3^ AF tc)-s^ #Efl^ -i-^^l^^^ 7fle^=^^S £.^1^ ^^^olc).. £ 

^(31a, 31b, 31c), 7llolE^flol(35), ^ ^^^(31) A^-^E-] t^jolEi* ^^^>^ 
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*>M-^ ^^^(37a. 37b. 37c)* ^wl^Vcf. c^7]^^ , ?]] 0)^.^0] (35)^ ^Bl^(33) 

* -^^>o^ ^c^S. *>i4^ ^^^(31a, 31b, 31c)2l- ^^^cf. 

<26> 4^^^(31a, 31b, 31c)^ ^^^tJ^\^o_s, ^a]6\] cflojE^sll^o^ :^^ol 7}^ 

^}^. *^^(31a, 31b. 31c)^ ADSL<^1 tfl^^^ ^fl^* ^^^(37a, 37b, 

37c)-^S -itfl^cfl A>-§-^l-j7, ^^y^(37a. 37b, 37c)^S.^^ ^^^n^]^ 

^fl^* ^, ^^^(31a. 31b, 31c)^ 7l#o^ ^Icfl 9 

Mbps^ cf-g:>iS^ ^ 800 kbps^ ^^^^^ ^£1- ^l^t!-i=1-. 

<27> 7llolHi^iioi(35)^ eTiel -f-^^j-CLAN)* ^-tl^^^zf «?i;isr>7l ^e>o^ Al-§-sl^ 

^, •yBl^ji(33)^ 7l]olE^flol(35) iiJE-l-jq- s>iE i^^s.^ ^A^^ tilEojj^e^. ^ 

<28> ^^^(37a, 37b, 37c)^ Tljo] e ^^lo] (35)^ -f-gfl ^^1^(313^ 315^ 31c)j!)- c-)] 

^]^* ^^^^cf. ^^^(37a. 37b, 37c)^ ^^^(31a, 31b, 31c)-9.S 

^cfl 9 Mbps^ cf-gr^iM^ c-flolEl* ^-^^M , ^^^(31a, 31b, 31c) 
^cfl 800 kbps^ ^^M^ ^^S. ^^W. 

) ^i^^ ACK 3sfl^* ^*fl7l^l-Ji, ^Ai^(37a, 375, 37c)-^S^Bl ^a]^ ^a] aCK 

3fl^o.^ cfl^l^H ^^^i:(31a, 31b, 31c)<>11 ^^sr]-^ «<J-^olcf. 
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^efl^ ACC -f-^Al^egoil OXC^A^^ cf^^^o^ ;g^,3> 

^ JlB^5>j7 <^^a. ^^c].(25a, 25b, 25c)^S.^^] DSLAM(23)-^S.2l <^^a.£l ^-f 
oil ^^^] ^^m^ ^<f^ Jl^^H ^^cf. nl-el-A-l, 4->tl^(25a, 25b, 25c)-^^^ 
B\ n'=>]^7} ^-f . ^^^(25a, 25b, 25c)^S.^B\ ACK ^ 

^^^(21)ofl ^^£1^1 ^ ^o.T^ 4^^^(21)^ ^4^^ tilolBl7> 

^AS. -a^i^i^VJl ;cfl #Ai^i-7]] jE|ol TCP^ ^^^^ ^-l^f^lTll ^r]., 

5E^, ^efl^ 7l^ofl nl-s. AF -i-^Al>iB^c»|l ^o^a-I^ cIIoIbIs] Eefl^o] ^ 

^^oi] v]^ ifloil ^i^V^ ACK 2)1^^ ^]7]^JL Afls.^ ACK ;5i^sl7l nfl^ 

ofl tH^:^(burst)t}: cflolE-l Egfl^ ^^o] ol^-oi^]^ ^ oic)-. 

^ ^^7lsq- n^^}7] ^-SH ^"?>€ ^-^S^i, ADSL^ 

[^^^ ^ 

^71 cflolE^iZll^ofl cfl^l: -g-i^Alji:^ ^7] ^^^<^1 ^^^>^ 2loli 51-140:1 ^A]^^ ^ 

^<H-£ *>i4^ ^7l ^^s]^ z^-z^-o^ >^7i -§-i^Ai2:» ^El^^^a^H 

^V7l ^Alcj-oll ^^^>B^, ^7l ^^^O.^^E^ ^71 C-ilolEl2ll^^ cfl-g-£l^ >a-7l 
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^/SE^ ^7] -§-^^:&^ ^(queue) ^Efll- ^^1^]-^ ^^^Bfl^AlY. ^ 

^ rq-el- cfl-i-s]^ ^Ai^<Hl -§-^^^^ (holding) S 

<35> 0^7lAi, ^^1^ ^7\ C-]] o] Sfl ^ ^ 4l-Efl7> ^^^1 

^^l^H'S, ^^^^ ^^^ofl ^1-71 ^^^^^ ^l^lt!:!^. ^^7] 

^^]'^, ^^^^ ^71 ^^^<Hi -^-71 -g-^-a^^ ^i^itbcf. a^. ^7l ^^^1 

^ 2:^^^ ^^7l ci]olEis|]^Sl ^ ^Efl7V ^1 1 ^JL ^7] 

<36> ^1-71 ^Alc^-^ 6 ^l7l-«l-olE(Mbps) cl^o] ji^O.^ >^7l C^lolE■^i|)^^ 

^^*>^, ^j-7] -^^^^ 900 ^^«l-olE(kbps) T^^O^S. ^7] -§-^^:£# 

<37> >^7ls1 ^^^^1-71 ^ ^tgofl A]2 ^^<^]^, cflolE-l 

^^*>^ A>^T.j-oll ^7] ^^^oll ^^s:>Q^ 

7l tllojE-lJzfl?^^ ^^^>J1, ^>7l C^lolE-jsfl^cHl cfltV ^^Al^^ ^7] ^Alc^-oll 
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^^^>^ ^'Hs n^^^. ^ %y\ ^ ^7] Ai-^T^j- A\6\^ 

^ ^/£^ ^^^3121 ^(queue) :^a1^V^ ^^>Efl^A]^, ^ ^a] 

^ ^71 ^ ^^<^ ^^^oii -§-^^s^ (holding) Hfe ^1 

^A]^}^ 1^711, ^ 4el- tfl-§-£l^ ^V7l -^^^oi] 41-71 

^ssl (holding) ^1^1 *m ^5:^1, ^ ^7l -g-^^s^ t^<il ^1^15)^ 

-^'?> ^>7i -§-^Ai^^ #^^H ^7i -i-^^^^ ^g-^o] ^lAis)^ 

<40> o\^>^, ^^Cf ^-tl^^ TCPofl ^^^1<^^ #^ =^ ^iTll 

Jl^^^ TCP ^^>*11<H# ^ SZtII ^cf. 
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<42> £ 4^ ^ ^^<^1 <^ ^Al<m^ 7fle^=^o.^ S^ltb l-^-£olx:|-. 

^S^l-^, -i-tl^l^^^^ ^^^(41), DSLAM(43), ^ ^}^^ ^^^(45, 

47, 49)^ T^wltl-cl-. £^<^1^ 4 7)1^ ^^^(45 , 47 . 49)0] DSLAM(43)<Hl ^-^ 
S £Al§>o|cf. c«^7]A-l, DSLAM(43)^ ^ ^Efl ^Al«-(43a) ^ ^^^1<H S>g^(43b)» 
^tilthcf. ^^^(45, 47, 49)^ 4^ ACK 3|l^*^/<a-^-^(45a, 47a, 

49a)* ^wltbcl-. 

<43> ^^^(41)^ ADSLsl- wlcfl^i -^^ MlE^^a. it)-el- cfl^^^ ^fl^^ ^ 

^^(45. 47, 49)j9.S. ifl^ ^ifl^tll >^>-g-^>Jl, ^^^1:(45 . 47 . 49)j9.S.^B\ ^li* ^ 
^cll<^l^ ^fl^# Ir^tbcf. ^, ^^^(41)^ 7l^o^ 6 Mbps ^1^1- 

<^H 9 Mbps^ iq-^^iS^ ^3ES cHl<>lE-l3fle^* ^^^(45 , 47 . 49) ^<H1 

<44> z^-z^-o]^Aiui.(45^ 47^ 49) ^o] ^c^;£ ^-tl^(41)<^l ^^^H ^^^(41) 

(41)<^1 ^^^cf. z^-z^-o^ ^^^(45 , 47 , 49)^ 7]^S] ^^s]^^ ^«fl 900 kbps <^1^> 
^ ^]^o_s. ^^^(41)o11 cilolE^J^^oil tfltV -g-^^OJi* ^ oxv^. ^ ^^<^]^^ 

^ ^^^^^ ^>ufs ^^^(45, 47, 49)^1 ^^^(41)<>11 ACK ^^^}^ ^A^S. 

<45> DSLAM(43)^ tq^m 7>^y^>^-ti ^^^-^^7](cx^7lA-l^ .t:^.^2|.7l. 'DSLAM'ol 

el- "^^^cf)H^-ji£ ^^cH;=^]o^, 4^o^ ^-^1^(45, 47, 49)^S.^^ ^^^^ -§-^^^ 
1- ^^^V-^ 'gEl^aj^itl-cl-. DSLAM(43)^ 'SE^^^i^i^ o.^^^^ ^^o^ ^^ 
(backbone) ^<i^(41)<Hl ^^*>^ DSLAM(43)^ ^ 
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^^(41)-2-S.^Bi c-flolBl2fl^^ tfl-S-Sl^ ^<jOcf(45, 47, 49)o]l ^^^>^ 

<46> tl:^, DSLAM(43) ^ti]^ ^^Bfl ^Al«.(43a)^ 4^^^(41)-^S.^Ei 

(45. 47, 49)-^S. ^^H)^ c-flolE^sfl^o^ ^ (queue) ^ -^^^ ^Al^>7lM- S^, ^^1^ 
(41)-2.^-^E-l ^^^(45. 47. 49)-^S. ^^5)^ c-fl o] il) ^ ^ ^^fl ^ ^^^(45. 
47. 49)o.S.^B\ 4^^^(41)^S ^^5]^ ACK ^fl^S] ^ ^VBfl S.^^ 
^cf. c^7lAi, DSLAM(43)# ^4«>^ c11<^lElfi] i:fl7l^^ ^*>^ . ^ ^Efl^ 

<47> DSLAM(43)^ ^^^(41)-^S^Ei ^^s]^ t^jolEisfl^ ^ z^-z^-o;! ^^1^1.(45, 47, 

^1 ^wlsrH, ^>a-Bfl ^Ai:^(43a)^ ^^<=^] ^fl E] sfl ^ , cfl^^lE]!^ 

^ ^ -§-'a-^^(ACK 3te^)^ ^ 4^Efl# ^AltVrf. c^7lAi. DSLAM(43)<H1 ^ti]s)^ tt^s]^ 

<48> ^^«.(43b)^ ^^Efl ^Al«-(43a)<Hl S^tfl ^a]^ tfl E] sfi ^ , c|lo] 

^ -g-^^^^ ^^^^] ^^^(45. 47. 49)<^1 *^(holding) 

SE^ -a-^^VS^ ^]^lt!:4. ^. ^Ai:^(43a)7> t-fl o] e] ^ ^ ^ ^^Efl^^ ^aI^V 

^ ^-f , ^^^]^ 2:^^(43b)^ c^lolE-jsll^^ ^ >^Efll- ^#>a-Bfl, ^ 

(45, 47, 49)o11 ^1^?!:^ ^91 ^l^ltl-T^. ^71^^, 

Efl^ Wl5Jl<Hl ^^11^ CflolE-lsfleiol ^^^1 ol>a-<y ^^<^l^^Bfl^ Hi 
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^o\] ^^fl^ C-ll^lEisfl^ol ^^^1 o]^o] ;g ^^cf. ^^6\] o] 3ifl ^ 

^1 "^^^^1 <^]^ ^, ^12 ^d^^^l ol^Vo] ^^^1<H S^j^(43b)^ ^^^(45, 47, 

49)^S-^E-1 4^Al^(4i)o.^ ^4^51^ ^^^^<^1 ^^<=>] "^^m ^^S. no] 
^]n^A^ ^ ^^7} ^^<^]^^n^ ^^^]. %^^]^ S^^^(43b)^ tfl-§-5]^ ^A]cj 
(45, 47, 49)o11 ^l^V^V^ ^9} -§-^^:^* -y-^^IS^ ^l^lttcf. c^y]^^ , 

(45, 47. 49)«^lAi A]^^^ :g^o> -§-^^^1- # 7}^ ^^ofl -g-^^:^^ 

# ^^^}^ i^W. ^12 ^^^1^ m ^^^1 :a.t:|- ^Tfl 

^£ SZcf. Stir. ^^^I'H 2:^-^(43b)^ tflolE-ls^l^ ^/:£^ -S-^-id^^ ^ ^ 

Bfl<Hl al-el- cH^s]^ ==r^^(45, 47, ^/££^ 49)<Hm -§-^^^» Sfe 

^ ^12 C-flolE-lsfl^o^ ^ ^Bfl7> ^11 ^^^^Efl^ ^-f'^l^ l^-§-Sl 

^ ==r^^(45, 47, 49)<^1 ^]^7^^ ^'^J: -g-^^Jll- *^s:>i^ ^I^IW. 

n<^]^n^AS] ^ >^Efl7l- ;^12 ^^-^l-Bfl^ ^^<>11. ^^^1^ S^^(43b)^ ifl-i-sl^ ^-il 
^(45. 47. 49)<^1 A]^^^ ^g-ov ^Tg-A]^^ oj.^sr>S.^ ^l^ltb^^. ^7]^^ , 

^^^o^Hfl^ Bl^l^l tHolEisfl^o] ;^13 ^^^^] o]^o] ;go.^ ^s^H , ;^fl2 

Efl^ iH3Jl<Hl ^.^11^ -S-^<dS7]- ;*il4 ^^^1 ^-f , ^13 ^^^1 

^ ^14 ^^^1^ ^£ SicV. ^^^1^ 2:^-^(43b)^ cllc]Bl3sfl^ 
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^/Si^ -§-^^^2] z]-z]-oi ^ ^Eflofl cfl-i-S]^ ^^^(45, 47, ^/:£^ 49)«^1^ 

<50> c^7]^<], ^ ^^7} ^■^^]^ SHfl^ ^^o] ;^ 0.01 

^^^H 2:^-¥-(43b)^ ^^^(45. 47. 49)<H1 ^^^I'^l ^a-^^l^-l* ^l^^ 

<5i> S^^^(43b)<Hl -§-^^« ^^^>:£^ ^1^1 SI'S, 

^1 ^^^(45, 47, 49)^ ACK *^/^^-^(45a, 47a, 

49a)^ ^1^^^ ^^^V -g-'^^:^!- 'U-^^i^. *^7lA^, oj.^ 

^ ACK 3j)^^T^/<y-^:^(45a, 47a, 49a)^ ^^-^1^(45, 47, 49)ofl^i ^^J^ -§- 

^, ^^^(45 , 47 , 49)^ -§-^^31 <a-^^ -§-^^311- ^^^(41)<^1 

<52> £ 5^ ^ ^^^<H1 n:)-€- ^^^l^^S] cf^ ^^loj]^ 7M^o.^ Sa]^ 

^S*>^, ^o]^^ ^^^m *>M-^ 

(51a, 51b, 51c), 7llolM^^lol(55), ^ ^o]s. ^^^(51a, 51b, 51c)-^S.^Bl c-fl 

^^^>^ ^'^-t ^>M-^ n^^^(57, 58, 59)* Tfl^lM^lIol (55) 

^Al^(55a). ^ ^^^]^ 2:^-^(55b)» ^wltbiq-. a^b, ^^^1 ^^1^(57, 
58, 59)^ ACK 3fl^ *^/'a-^^(57a, 58a, 59a)l- ^wl^cf. c^7]^<] , ?\]o]^^o] 
(55)^ ^B^'^(53)* -^^V*:^ ^o]s. ^^^(51a, 51b, 51c):b)- ^ ^tc]-. 

ol^VoflAi^ xfl 7fl^ ^^^(57, 58, 59)ol Til o] e ^| o] (55)!- ^^V^ 7ll^ 4^^]^ 
(51a, 51b, 51c)o.S.^B\ ^X\6W tfl o] Bfl ^ # ^^*>^ T:fl*H ^^^4. 
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<53> ^^^(51a, 51b, 51c)^ ^=t^^ n^^^(57, 58, 59)<^1 c-l] o] e-] sifl ^ 

^] 7>^^l-4. ^^^-^ 4^^^(51a, 51b, 51c)^ mi^ wlcfl^ x-flE^^^ ^j^^;.^ 

cfl 42^. cfl^-^o^ ^fl^^ ^^^(57. 58. 59)-^S. ifl^ ^tfl^c-|l a>^^>ji, ^^1^3.(57, 
58. 59)-2.S--^E-l ^^1- ^^c-flofl^ ^ ^fl^^ ^^^t:f. ^. ^^^(51a. 51b, 51c) 
^ 6 Mbps ^l^^'^lcH ^tfl 9 Mbps^ i^^^S^ ^£5. cll<^lE-l3fl 

^^^(57, 58, 59) #<^1 ^ ^4. 

<54> z]-z}-o^ 4^^^(57, 58. 59) ^^S. *VM-^ ^B] 1^(53) ^ Tflo] 01(55 )s. 

-^^>^ ^^^(51a. 51b, 51c)^ ^}^<=>\] ^^7}"^-^}^ , ^^^(51a, 51b. 

51c)^S.^Ei cIl^lEi^ll^* ^^tl-i^. tflolE^sfl^ o. ^x]^ ^^^(57, 

58, 59)^ c-ilolE]3l]^oil tflt!: ^^^Jl* i^fl-g-s]^ ^^^(51a, 51b. 51c) 

^^tt^. ^^^t(57 , 58 , 59)^ 7]^2\ 900 kbps o]t}o] 

^^^(51a, 51b, 51c)<^] -g-^<a:5:» ^ ^cf. ^ -g-^^^^ 

^ c^lS. ^^^(57, 58, 59)^ z^-z^-o] ^Aic]-(5ia, 51b, 51c)<^l ACK s^fl^^ 

<55> 7llolE^^lol(55)^ ^p]^ ^^^oKLAN)^ <^^t}7] ^€rH ^>-§-^^ 

01 cf^ ^^^<J-^ TflolE^iol^ ^V-g-tbcf. ef-f^^ ^^<Hl^i 

^. <yEi^(53)^ 7llolE^|ol(55) i^^#j!f icJE-^S. ^^^^ MlEo^a.e|- ^ 

<56> ^^^(57, 58, 59)^ 711 olE«^llol (55)1- ^^11 ^^^(51a. 51b, 51c) ^2] ^ 

<^S. ^>M-SJl- zl-zl- c-flolEl^ ^^Ai^Vd-. ol zl-zl-oi ^^^(57. 58. 59) 
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^ *^^(51a, 51b, SL^ 51c)^S.^^] ^tfl 9 Mbps^ cf^^iS^ ^iES t-fl<^lBl» ^ 

<57> tt^, 7llolE^flol(55) ifloil ^ti]^ ^^Efl ^Ai:f.(55a)^ ^-^1^(513, 51b. Sfe 

51c)-2-S^H^ ^^^(57. 58, 59)^S cflolBlixll^^ ^^m^. =L^]i^, 

^Al«-(55a)^ 4^^^(51a, 51b, 51c)-2-S.-f-Ei ^^^t(57. 58, 59)^ 

^ ^^S]^ cflolEiill^ ^ n^^^(57, 58, iEfe 59)-^S.-^El ^^^(51a, 51b, 
51c)-^S. -§-^^^2] ^^Bfl ^Al*>:£^ o;icf. 

<58> 7l)olE^flol(55)^ ^^^(51a, 51b, 5E^ 51c)-^5.^E-l ^#3^1fe n<^]^^^A, 5E^ 

=S^^^(51a, 51b, 51c)-^S.-^Bl ^^S)^ c]] E] sfl ^ ^ z^z^-o) ^^1^^.(57^ 53, 

^l^^l-^l ^^)» ^til*>D^, ^^l^(55a)^ Hisloll t-llolBl3r|)^ ^ -g-^^S 

<59> ^^^1<^ S^«-(55b)^ ^^Bfl ^Al«.(55a)ofl Sitll ^^1^ c-flolE-lSfl^o^ ^ ^Efl , 

SE^ ^^l-^(55a)oil 2]^ 7^X\^ cflojE-lsll^ ^ -§-^<a^^ ^^^<H1 tc|-e)- cfl^ 

n^<d^(57, 58, 59)^1 iHl^^lB^^^ ^/^^ -§-^^^1- (holding)^VS^ 

^l^m^. <^]^^ ^-^^ DSLAM«H1 ^tl- ^^^1<>I S^sf ^<^*l-5.s. ZL '^S^t!:^^ 
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<60> £ 6^ £ 4 ^ £ 5^ -i-^^J-^^ <^ <^1» M-B^-^ J:#:£oli4. ol^o. DSLAM(43) 

7llolE^^lol(55)o^ ^^T-Efl ^Al«.(43a 55a)<^l cll^l^i^^^ ^^^efli^Vo] 

<6i> DSLAM(43) SE^ Tljol e ^jo] (55) ^>^Efl ^A]«.(43a 55a) 

^ ^^^(41 51a, 51b, 51c)-$-S^Bl ^^^(45, 47, 49 57, 58, 59)-2-S ^ 

^S)^ cflolEisfl^s] ^-^VEfll- ^i-AltVcfCSeOl). c«^7lA^, ^^i-Bfl ^-^l^(43a 55a)^ 
DSLAM(43)^ ^-9-<^l^ ^^^(41)AS.-f-Bl ^^5^ ^^^(45 , 47 , 49) 2^ 

<Hi ^^^^ ^ ^l-Bfl# ^Alsr>D^, 7flolE^flol(55)o^ ;g^ofl 

^ ^^^(51a, 51b, 51c) ^o^S ^VM-S-f-Ei ^^21 ^Aic]-(57^ 53, 

<62> ^^>11<^1 S^^(43b 55b)^ ^Al^(43a 55a)«^l ^^1^ ^ 

^ ^^<^l^^^e]l^ ^^W. ^7lA-l, ^%^o^Efl^ C-flolBlsfl^o^ 4^Alol ^nV^ ^Efl^ 
^>^>i, ^^^J-Efl^ Hlsjoll cflolBl^tfl^ol ^^^] ol^C] ;go.^ ^^M, ^ 

c-llo]E^ 3111^01 <^^^^] ojA^v o]^o] ^;^«.(43b)^ 

^^^(45, 47, 49)AS.^E^ ^Alrf(4i)o.s ^^5)^ -g-^Alj^o]] ^^o] ^ o.^ 

<63> ^^1]^ z^-Z]-o^ c-11o]E^3rfl^o^ 7J^7> ;^ll ^^^1 ol^o] £]^(S603), ^^^] 

<H 2:^-^(43b Sfe 55b)^ i^-S-^^ ^<a^(45, 47, 49 57, 58, 59)o\] ^^^^ a] 

^<?> -^-^^S* l-^^>:£^ ^lAlf]:t:1-(S605). ^^l ^-f, a];?>^^^ pflSL 
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^^)o\] ^^^^^ ^o] w>^3]^]-t:f. ^^^(45. 47, 49 57, 58, 59)^ 

ACK sfi^ *^/'y-^^(45a, 47a, 49a 57a, 58a, 59a)^ ^^^-^(43b 5£ 

^ 55b)^ «-^^l^l<Hl 45^- -S-^^S* #S^^^(S607), 
^^^]:(45, 47. 49 57, 58. 59)^ ■§-^-tl:£l- ^^tti^f (S609) . 

<64> c^lolEi^lfl^o^ ^ ^VEfl7l- ^11 ^^^1 <^1^<^1 <^H^. 2:^^(43b 

55b)^ cilolEi^l)^^ ^ ^j-Efl7> ^12 ^d^^^l <^141-<?1^11- ^^ttcf. ^71^-1, ;^12 ^^^^^1^ 

<65> djolE-lsfl^o^ ^ ^^y^ ;^]2 ^^^^1 ol>^ol^(S611). ^^^l^] ^^-^(43b 

55b)^ i^^Sl^ ^^^(45. 47, 49 57, 58, 59)<^1 ^1^^^ -^^ -§-^-tl^ 

♦ «a-^^>i£^ ^l^m4(S613). <^7lA-lo^ og-^o. ^Alc]-(45^ 49 gc- 57^ 53^ 59)011 

^4^*}^ ^-?-» i-^^nf. ^^^(45, 47. 49 57, 58. 59)^ ^^^^1^ 3:^^(43b 

55b)5l xlAjo]] ic|-el. ^^^^ ^l^^V^ ^9} ^^^^.Vrf. ^^^^ ^1^^:^ 

^] ^S.£l^(S615), ^^^(45, 47, 49 57 , 58 , 59)^ ^^^^ -§-^^51* 

(41 51a, 51b. 51c)<Hl €^tbcf(S617) . 
<66> £ 7^ £ 4 ^ £ 5^ <^11- M-Efi^ :*#:£ol4. o]^^ 

DSLAM(43) 7llolE^iol(55)oi ^Aj-Bfl ^Ai:^(43a 55a)<:Hl ^l^fl c-j] o] 4 ^ ^ 

<67> £1^^ DSLAM(43) Tflole^fl 01(55)0^ ^>^e)] ^Al«-(43a 55a) 

^ 4^^^(41 £^ 51a. 51b. 51c)-^S.-f-El ^^^(45. 47, 49 57, 58. 59).^^ ^ 

^ -g-^^s:^ ^^n* ^^lt!:Cf(S701). c:>i7lA-l, ^>^Bfl :a-Al«L(43a 
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55a)fe DSLAM(43)^ ^-f <^1^ *>i4^ ^<;0cf(4i) o.^«.El ^^9] ^^^(45, 47, 
49) ^ ^<^S. sr>l4S cflolE^^^^ ^1-^1 7flolH^|ol(55)o^ ^g-O^i] 

^ ^^^(51a, 51b. 51c) ^<^S. o]h^ ^^o^ ^^^(57, 58, 

59) ^ 2^ols. ci^ii ^>M-S ^^Sl^ cH]olE-]s|l^o^ ^ >^VBfl» ^^l^cf. 
^^l^(43a 55a)^ DSLAM(43)^ ^-f<^l^ t^^^(45, 47, 49) ^ ^ 

?flol(55)^ ^-f<Hl^ ^^^(57 , 58 , 59) ^ ^o]s. o^i^ §>i4s.w.b1 ^^5^ ^ 

^^(51a, 51b, 51c) ^o]S. 0]:=^ ^^5)^ -5-^^^^ ^ ^Bfl* 

<68> ^^^lol 2:^-^(43b 55b)^ ^^Bfl ^Al«-(43a 55a)<='fl S^^fl z^- 

^13 ^^^1 <^1^^ ^-f-i- ^*>i^, ;^12 ^^^J-Bl)^ ^^11^ -§-^^^7> ^14 

^1 ^tbi=f. ^1 ^4-, ^13 ^^^15*1- ;?114 ^^^1^ ^^^>7fl 

<69> xi\s\6\] z]-z]-o^ c-llo]Eisfl^^ 7^^7> ^l3 ^^^1 o]^^o] £)^(S703), ^^^1 

<^ S^-f (43b SE^ 55b)^ tfl-§-5]^ ^^^(45 , 47 . 49 57, 58, 59)o11 ^1 

^91 ^^^S^ t'S^l-S^ ^l^lt!:mS705). o] o.^ a];?1-:?>;^^ 
s](£Alsr>^l ^^)d\] ^-i^j-S]^ ^ol tiV^^^Vcf. 4^Aic1-(45, 47, 49 57, 53, 59)0) 

ACK 3ifl^ #^/'a-^^(45a, 47a, 49a 57a, 58a, 59a)^ ^^^l^H S^^(43b S 
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^ 55b)^ -§-^^^* 1-^ ^^^^ ^l^^V^^l #S5l^(S707), 

^^^(45, 47, 49 57, 58, 59)^ -§-^^« ^^t!:i=f (S709) . 

<70> cijolE-lsfl^o^ ^ >^Bfl7]- ;«)13 ^^^1 <A^o\ o>i^^, S^-f-(43b 

55b)^ c|lolE^ij)9jlo^ ^ ^El]7> ^14 ^^^1 ^^t]:i=1-. ^y\^\, ^14 ^^^1^ 

^13 ^^^^iJa-tq- ^711 ^^^^ ^o.^ ^^^1-^4. 

<71> c^lojE-liill^o] ^ AVEfl7l- ^12 ^^^i^l ol4l-ol^(S711), 2:^^^(435 £^ 

55b)^ tfl-§-^^ ^^^(45 . 47 . 49 57, 58, 59)<>fl -i^^ ^l^?}-:?]:^ -g-^^^ 
■1- <a-^*>£^ ^l^lt}:4(S713). <^7lA^o^ oj.^^ ^^^(45. 47, 49 57, 58, 59)<Hl 

^^^f^ ^-^-» S^tbcf. ^^^(45, 47, 49 57. 58. 59)^ ^^^l^H S^-^(43b 
55b)^ :^1aH1 ttj-el- ^l^^V^ -^J-^t!:^. ^l^b^^ 

1^(3715). ^^^(45 , 47 , 49 57, 58, 59)^ S^^^ -§-^^^» 

(41 51a, 51b, 51c)<Hl ^4^t!-^(S717) . 

<72> ^ ^t^ofl 42.^, ^Eflo^ 'TCP'Hl S^tb ^^^1<H 

-^^^ ^tq- Jl^^^ TCP ^^^l^Hl- ^ ^711 ^cf. 

<73> i£t!:. f^Hfl^ 5E^ ^^^<HlAi X\^%3_^^ EEfl:^ ^^3.5]^ ^efl 

^ ^711 ^ TCP ^^Jl^* ^ ^711 ^c]-. 
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^ ^^21 ^Aiojiofl tb^^sjx] o>q^H, o^on^-l ^^n^^l-fe ^ ^^^^ 
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13 

cfl^ -§-'S-^^* ^ 

^7] ^^^oil ^^sr>^ ^^5|-7l;l- i^^M, 

^7] t:f^5l-7l^ ^^i^^ ^^7] c-llo]E-l3(l^ ^/5£^ ^^7] -g-^^J:^ requeue) ^> 

^S.^ (holding) ^1^1 ^^^H2:^^» ^ti]*}^ ^^1.2.^ 

l^^^^ 23 

^1 1*J-<H1 91^^^, ^7] 

^7l -g-ia--tl^» ^7] ^^:^]o]3i^:^<^] ^7] -i-^^J:^ ^^ol ^l^ls] 

dL^^ ^l^V^^ ^91 ^7] -S-'^^^* ^^*>^ -§-^-tl^*'3/'a-^^;» i^e>^ ^ 

m^^^ 33 

^1 2*J-ofl 9X^^^, 
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5] 

T^^^^r 900 ^s.ti]:E(kbps) ;^i^o.^ ^7] -§-^^s» ^^^>^ 

t-flolBl3r()^^ ^^e>^ ^<^S. 
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cflolE-lBfl^oll cfltb -§-^^^1- ^^^oil ^^^f^ ^o^i e>q-o^ ^ 

-^M Tllolm^^lo]^ ^^Sl^ c-llolBlJ£|l^ ^/:£^ ^71 -g-^-<OJ:Sl ^(queue) 

^^^^ 1-^ (holding) SE^ ^l^l^V^ ^«1*>^ 
I^^ll- 8] 

^7] ^^^]o]2i^i^^ ^A]^ c-floiBlsii^o:! ^ ^vei]7> ^11 ^^^^1 OI^VO]!^, 
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101 

11] 

[^^^^ 12] 

^^71 ^^^^ 6 ojl7>wlM(Mbps) O]^^^ JL^JOS. ^^7] t^]o]B\S^^2'^ ^^t} 

^, ^^y] ^^^^ 900 ^^tilE(kbps) o]t}9] 7^^o_^ ^7] -g-^-tl^l- ^^sr>^ 

13] 
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(holding) sfe SJ-^^ ^l^l^m ^^1; ^ 

14] 
151 

^7] ^A]^ ^7] ^o]B\^^^^ ^ ^^7} m ^^^]^^ ^JL ^ 

16] 

^7] ^]^]^:^]^ ^Al^ ^7] c-llo]Bl3fl^o^ ^ ^Efl7> >^7l ;^ll ^^^^Ijarf ^JI 

-§-^^^^ ^ ^B}17> ^12 ^^^^1 ol^a-*^!^, ^V7l ^Alcfofl ^7] -g-^Al 
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is. 11 



Events at Host 1 
send message 1 



receive ack 1 
send message 2 



receive ack 2 
send message 3 

retransmission timer expires 
retransmit message 3 
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21 



A 



23 







DSU\M 1 





2 



25a 



25b 



25c 



32-28 



' 1020020076589 



■^ 'U^}: 2003/2/15 




4] 



1 



DSLAM 



43b 




l^cld^ol 



37a 



37b 



37c 



43 _4^a ^ 



45 




47a 



'47 



'61 B2 



4ga 



'49 



<y&3 



32-29 



1020020076589 



%■^ 'UA- 2003/2/15 




32-30 



1020020076589 



■^ "a^V: 2003/2/15 



is. 6] 
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i 



S613 
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J 



1 
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71 



S70V 



S703 



S705- 

S707> 
S709- 
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S713 
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